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SEQUENCE LISTING 



<110> Zimmerman, et al . 

<120> M-CSF MUTEINS AND USES THEREOF 

<130> PP021603 .0002 

<140> 10587051 

<141> 2008-09-13 



<150> US 60/537, 985 
<151> 2004-01-21 

<160> 8 

<170> Patentln version 3.2 

<210> 1 

<211> 1855 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (190) . . (960) 

<220> 

<221> sig_peptide 
<222> (190) . . (285) 

<220> 

<221> mat_peptide 
<222> (286) . . (957) 

<400> 1 

gagggctggc cagtgaggct cggcccgggg aaagtgaaag tttgcctggg tcctctcggc 60 

gccagagccg ctctccgcat cccaggacag cggtgcggcc ctcggccggg gcgcccactc 120 

cgcagcagcc agcgagcgag cgagcgagcg agggcggccg acgcgcccgg ccgggaccca 18 0 

gctgcccgt atg acc gcg ccg ggc gcc gcc ggg cgc tgc cct ccc acg aca 231 



Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr 



1 



5 



10 



tgg ctg ggc tec ctg ctg ttg ttg gtc tgt etc ctg gcg age agg agt 
Trp Leu Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser 



279 



15 



20 



25 



30 



ate acc gag gag gtg teg gag tac tgt age cac atg att ggg agt gga 
lie Thr Glu Glu Val Ser Glu Tyr Cys Ser His Met lie Gly Ser Gly 



327 



35 



40 



45 



cac ctg cag tct ctg cag egg ctg att gac agt cag atg gag acc teg 375 
His Leu Gin Ser Leu Gin Arg Leu lie Asp Ser Gin Met Glu Thr Ser 



50 



55 



60 



tgc caa att aca ttt gag ttt gta gac cag gaa cag ttg aaa gat cca 42 3 

Cys Gin lie Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro 
65 70 75 



gtg tgc tac 

Val Cys Tyr 
80 

gac acc atg 

Asp Thr Met 
95 

cag ctg cag 

Gin Leu Gin 



tat gaa gag 

Tyr Glu Glu 

etc cag ttg 

Leu Gin Leu 
145 

etc ctt gac 

Leu Leu Asp 
160 

ttt get gaa 

Phe Ala Glu 
175 

tec age ccg 

Ser Ser Pro 



gtc ate ctg 
Val lie Leu 



agg egg egg 
Arg Arg Arg 
225 

caa cca gag 
Gin Pro Glu 
240 



ctt aag aag 

Leu Lys Lys 

cgc ttc aga 

Arg Phe Arg 
100 

gaa etc tct 

Glu Leu Ser 
115 

cat gac aag 

His Asp Lys 
130 

ctg gag aag 

Leu Glu Lys 

aag gac tgg 

Lys Asp Trp 

tgc tec age 

Cys Ser Ser 
180 

cag etc cag 

Gin Leu Gin 
195 

gtc ttg ctg 

Val Leu Leu 

210 

age cat caa 

Ser His Gin 



ggc age ccc 
Gly Ser Pro 



gca ttt etc 
Ala Phe Leu 
85 

gat aac acc 
Asp Asn Thr 

ttg agg ctg 
Leu Arg Leu 



gec tgc gtc 
Ala Cys Val 
135 

gtc aag aat 
Val Lys Asn 
150 

aat att ttc 
Asn lie Phe 
165 

caa ggc cat 
Gin Gly His 



gag tct gtc 
Glu Ser Val 



gec gtc gga 
Ala Val Gly 
215 

gag cct cag 
Glu Pro Gin 

230 

ctg act cag 
Leu Thr Gin 
245 



ctg gta caa 
Leu Val Gin 
90 

ccc aat gec 
Pro Asn Ala 
105 

aag age tgc 
Lys Ser Cys 
120 

cga act ttc 
Arg Thr Phe 



gtc ttt aat 
Val Phe Asn 



age aag aac 

Ser Lys Asn 
170 

gag agg cag 

Glu Arg Gin 
185 

ttc cac ctg 

Phe His Leu 
200 

ggc etc ttg 

Gly Leu Leu 

aga gcg gat 

Arg Ala Asp 



gat gac aga 
Asp Asp Arg 
250 



gac ata atg 
Asp lie Met 

ate gee att 
lie Ala lie 



ttc acc aag 

Phe Thr Lys 
125 

tat gag aca 

Tyr Glu Thr 
140 

gaa aca aag 

Glu Thr Lys 
155 

tgc aac aac 

Cys Asn Asn 

tec gag gga 

Ser Glu Gly 



ctg gtg ccc 

Leu Val Pro 
205 

ttc tac agg 

Phe Tyr Arg 

220 

tct ccc ttg 

Ser Pro Leu 
235 

cag gtg gaa 

Gin Val Glu 



gag 471 
Glu 



gtg 519 

Val 

110 

gat 567 
Asp 

cct 615 
Pro 

aat 66 3 

Asn 



age 711 
Ser 



tec 759 

Ser 

190 

agt 80 7 

Ser 



tgg 855 
Trp 



gag 90 3 

Glu 



ctg 951 
Leu 



cca gtg tag agggaattct aagctggacg cacagaacag tctctccgtg 1000 

Pro Val 

255 



ggaggagaca ttatggggcg tccaccacca cccctccctg gccatcctcc tggaatgtgg 1060 



tctgccctcc accagagctc ctgcctgcca ggactggacc agagcagcca ggctggggcc 1120 

cctctgtctc aacccgcaga cccttgactg aatgagagag gccagaggat gctccccatg 1180 

ctgccactat ttattgtgag ccctggaggc tcccatgtgc ttgaggaagg ctggtgagcc 1240 

cggctcagga ccctcttccc tcaggggctg caccctcctc tcactccctt ccatgccgga 1300 

acccaggcca gggacccacc ggcctgtggt ttgtgggaaa gcagggtgga cgctgaggag 1360 

tgaaagaacc ctgcacccag agggcctgcc tggtgccaag gtatcccagc ctggacaggc 1420 

atggacctgt ctccagagag aggagcctga agttcgtggg gcgggacagc gtcggcctga 1480 

tttcccgtaa aggtgtgcag cctgagagac gggaagagga ggcctctgga cctgctggtc 1540 

tgcactgaca gcctgaaggg tctacaccct cggctcacct aagtgccctg tgctggttgc 1600 

caggcgcaga ggggaggcca gccctgccct caggacctgc ctgacctgcc agtgatgcca 1660 

agagggggat caagcactgg cctctgcccc tcctccttcc agcacctgcc agagcttctc 1720 

caggaggcca agcagaggct cccctcatga aggaagccat tgcactgtga acactgtacc 1780 

tgcctgctga acagcctgcc cccgtccatc catgagccag catccgtccg tcctccactc 1840 

tccagcctct cccca 1855 



<210> 2 

<211> 256 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr Trp Leu 
15 10 15 



Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser lie Thr 

20 25 30 



Glu Glu Val Ser Glu Tyr Cys Ser His Met lie Gly Ser Gly His Leu 
35 40 45 



Gin Ser Leu Gin Arg Leu lie Asp Ser Gin Met Glu Thr Ser Cys Gin 
50 55 60 



lie Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro Val Cys 
65 70 75 80 



Tyr Leu Lys Lys Ala Phe Leu Leu Val Gin Asp lie Met Glu Asp Thr 



85 



90 



95 



Met Arg Phe Arg Asp Asn Thr Pro Asn Ala lie Ala lie Val Gin Leu 
100 105 110 



Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu 
115 120 125 



Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 
130 135 140 



Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu 
145 150 155 160 



Asp Lys Asp Trp Asn lie Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 
165 170 175 



Glu Cys Ser Ser Gin Gly His Glu Arg Gin Ser Glu Gly Ser Ser Ser 
180 185 190 



Pro Gin Leu Gin Glu Ser Val Phe His Leu Leu Val Pro Ser Val lie 
195 200 205 



Leu Val Leu Leu Ala Val Gly Gly Leu Leu Phe Tyr Arg Trp Arg Arg 
210 215 220 



Arg Ser His Gin Glu Pro Gin Arg Ala Asp Ser Pro Leu Glu Gin Pro 
225 230 235 240 



Glu Gly Ser Pro Leu Thr Gin Asp Asp Arg Gin Val Glu Leu Pro Val 

245 250 255 



<210> 3 

<211> 2749 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (190) . . (1854) 

<220> 

<221> sig_peptide 

<222> (190) . . (285) 



<220> 

<221> mat_peptide 
<222> (286) . . (1851) 

<400> 3 

gagggctggc cagtgaggct cggcccgggg aaagtgaaag tttgcctggg tcctctcggc 60 

gccagagccg ctctccgcat cccaggacag cggtgcggcc ctcggccggg gcgcccactc 120 

cgcagcagcc agcgagcgag cgagcgagcg agggcggccg acgcgcccgg ccgggaccca 18 0 

gctgcccgt atg acc gcg ccg ggc gcc gcc ggg cgc tgc cct ccc acg aca 231 
Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr 
15 10 

tgg ctg ggc tec ctg ctg ttg ttg gtc tgt etc ctg gcg age agg agt 279 

Trp Leu Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser 
15 20 25 30 

ate acc gag gag gtg teg gag tac tgt age cac atg att ggg agt gga 327 

lie Thr Glu Glu Val Ser Glu Tyr Cys Ser His Met lie Gly Ser Gly 

35 40 45 

cac ctg cag tct ctg cag egg ctg att gac agt cag atg gag acc teg 375 

His Leu Gin Ser Leu Gin Arg Leu lie Asp Ser Gin Met Glu Thr Ser 
50 55 60 

tgc caa att aca ttt gag ttt gta gac cag gaa cag ttg aaa gat cca 42 3 

Cys Gin lie Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro 
65 70 75 

gtg tgc tac ctt aag aag gca ttt etc ctg gta caa gac ata atg gag 471 

Val Cys Tyr Leu Lys Lys Ala Phe Leu Leu Val Gin Asp lie Met Glu 

80 85 90 

gac acc atg cgc ttc aga gat aac acc ccc aat gcc ate gcc att gtg 519 

Asp Thr Met Arg Phe Arg Asp Asn Thr Pro Asn Ala lie Ala lie Val 
95 100 105 110 

cag ctg cag gaa etc tct ttg agg ctg aag age tgc ttc acc aag gat 567 

Gin Leu Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp 

115 120 125 

tat gaa gag cat gac aag gcc tgc gtc cga act ttc tat gag aca cct 615 

Tyr Glu Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro 
130 135 140 

etc cag ttg ctg gag aag gtc aag aat gtc ttt aat gaa aca aag aat 663 

Leu Gin Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn 
145 150 155 

etc ctt gac aag gac tgg aat att ttc age aag aac tgc aac aac age 711 

Leu Leu Asp Lys Asp Trp Asn lie Phe Ser Lys Asn Cys Asn Asn Ser 

160 165 170 



ttt get gaa tgc tec age caa gat gtg gtg acc aag cct gat tgc aac 759 
Phe Ala Glu Cys Ser Ser Gin Asp Val Val Thr Lys Pro Asp Cys Asn 



175 



180 



185 



190 



tgc ctg tac 

Cys Leu Tyr 

cct cat cag 

Pro His Gin 



tgg gag gac 

Trp Glu Asp 

225 

cag ccc ctg 

Gin Pro Leu 
240 

agg age acc 

Arg Ser Thr 
255 

gac age acc 

Asp Ser Thr 

ttc aac ccc 

Phe Asn Pro 

tgg gtc cca 

Trp Val Pro 
305 

caa ggg aca 

Gin Gly Thr 

320 

aca gag ccc 

Thr Glu Pro 

335 

cct gca tea 

Pro Ala Ser 



ttg ccc agg 
Leu Pro Arg 



acc ccc cag 
Thr Pro Gin 
385 

gag cca ggc 
Glu Pro Gly 
400 



ccc aaa gec 
Pro Lys Ala 
195 

ccc etc gee 
Pro Leu Ala 
210 

tct gag gga 
Ser Glu Gly 

cac aca gtg 
His Thr Val 



tgc cag age 

Cys Gin Ser 
260 

ate ggt ggc 

lie Gly Gly 
275 

ggg atg gag 

Gly Met Glu 
290 

gaa gaa gee 

Glu Glu Ala 



gag ctt tec 
Glu Leu Ser 



gee aga ccc 
Ala Arg Pro 
340 

gca aag ggc 
Ala Lys Gly 
355 

gtg ggc ccc 
Val Gly Pro 
370 

aag aca gac 
Lys Thr Asp 

tct ccc agg 
Ser Pro Arg 



ate cct age 

lie Pro Ser 

ccc tec atg 

Pro Ser Met 
215 

act gag ggc 

Thr Glu Gly 

230 

gat cca ggc 

Asp Pro Gly 
245 

ttt gag ccg 

Phe Glu Pro 



tea cca cag 
Ser Pro Gin 



gat att ctt 
Asp lie Leu 

295 

tct gga gag 
Ser Gly Glu 
310 

ccc tec agg 
Pro Ser Arg 
325 

age aac ttc 
Ser Asn Phe 



caa cag ccg 
Gin Gin Pro 



gtg agg ccc 
Val Arg Pro 
375 

cat cca tct 
His Pro Ser 
390 

ate tea tea 
lie Ser Ser 
405 



agt gac ccg 
Ser Asp Pro 
200 

gec cct gtg 
Ala Pro Val 



age tec etc 
Ser Ser Leu 



agt gee aag 
Ser Ala Lys 
250 

cca gag acc 
Pro Glu Thr 
265 

cct cgc ccc 

Pro Arg Pro 
280 

gac tct gca 

Asp Ser Ala 

gec agt gag 
Ala Ser Glu 



cca gga ggg 

Pro Gly Gly 
330 

etc tea gca 

Leu Ser Ala 
345 

gca gat gta 

Ala Asp Val 
360 

act ggc cag 

Thr Gly Gin 

gec ctg etc 

Ala Leu Leu 

ctg cgc ccc 

Leu Arg Pro 
410 



gec tct gtc 

Ala Ser Val 
205 

get ggc ttg 

Ala Gly Leu 

220 

ttg cct ggt 

Leu Pro Gly 

235 

cag egg cca 

Gin Arg Pro 

cca gtt gtc 

Pro Val Val 



tct gtc ggg 

Ser Val Gly 
285 

atg ggc act 

Met Gly Thr 
300 

att ccc gta 

lie Pro Val 
315 

ggc age atg 

Gly Ser Met 

tct tct cca 
Ser Ser Pro 

act ggt aca 
Thr Gly Thr 

365 

gac tgg aat 
Asp Trp Asn 
380 

aga gac ccc 
Arg Asp Pro 
395 

cag ggc etc 
Gin Gly Leu 



tec 807 
Ser 



acc 855 
Thr 



gag 90 3 

Glu 

ccc 951 
Pro 

aag 99 9 

Lys 

270 

gec 1047 
Ala 

aat 10 95 

Asn 

ccc 1143 
Pro 

cag 1191 
Gin 

etc 1239 

Leu 

350 

gec 1287 
Ala 



cac 1335 
His 



ccg 1383 
Pro 



age 1431 
Ser 



aac ccc tec acc etc tct get cag cca cag ctt tec aga age cac tec 1479 
Asn Pro Ser Thr Leu Ser Ala Gin Pro Gin Leu Ser Arg Ser His Ser 
415 420 425 430 

teg ggc age gtg ctg ccc ctt ggg gag ctg gag ggc agg agg age acc 1527 
Ser Gly Ser Val Leu Pro Leu Gly Glu Leu Glu Gly Arg Arg Ser Thr 
435 440 445 

agg gat egg agg age ccc gca gag cca gaa gga gga cca gca agt gaa 157 5 

Arg Asp Arg Arg Ser Pro Ala Glu Pro Glu Gly Gly Pro Ala Ser Glu 
450 455 460 

ggg gca gec agg ccc ctg ccc cgt ttt aac tec gtt cct ttg act gac 1623 
Gly Ala Ala Arg Pro Leu Pro Arg Phe Asn Ser Val Pro Leu Thr Asp 
465 470 475 

aca ggc cat gag agg cag tec gag gga tec tec age ccg cag etc cag 1671 
Thr Gly His Glu Arg Gin Ser Glu Gly Ser Ser Ser Pro Gin Leu Gin 
480 485 490 

gag tct gtc ttc cac ctg ctg gtg ccc agt gtc ate ctg gtc ttg ctg 1719 
Glu Ser Val Phe His Leu Leu Val Pro Ser Val lie Leu Val Leu Leu 
495 500 505 510 

gec gtc gga ggc etc ttg ttc tac agg tgg agg egg egg age cat caa 1767 
Ala Val Gly Gly Leu Leu Phe Tyr Arg Trp Arg Arg Arg Ser His Gin 
515 520 525 

gag cct cag aga gcg gat tct ccc ttg gag caa cca gag ggc age ccc 1815 
Glu Pro Gin Arg Ala Asp Ser Pro Leu Glu Gin Pro Glu Gly Ser Pro 
530 535 540 

ctg act cag gat gac aga cag gtg gaa ctg cca gtg tag agggaattct 1864 
Leu Thr Gin Asp Asp Arg Gin Val Glu Leu Pro Val 
545 550 

aagctggacg cacagaacag tctctccgtg ggaggagaca ttatggggcg tccaccacca 1924 

cccctccctg gccatcctcc tggaatgtgg tctgccctcc accagagctc ctgcctgcca 1984 

ggactggacc agagcageca ggctggggcc cctctgtctc aacccgcaga cccttgactg 2044 

aatgagagag gecagaggat gctccccatg ctgccactat ttattgtgag ccctggaggc 210 4 

tcccatgtgc ttgaggaagg ctggtgagcc eggctcagga ccctcttccc tcaggggctg 2164 

caccctcctc tcactccctt ccatgccgga acccaggcca gggacccacc ggcctgtggt 2224 

ttgtgggaaa gcagggtgga cgctgaggag tgaaagaacc ctgcacccag agggcctgcc 2284 

tggtgccaag gtatcccagc ctggacaggc atggacctgt ctccagagag aggagectga 2344 

agttcgtggg gegggacage gtcggcctga tttcccgtaa aggtgtgcag cctgagagac 2404 



gggaagagga ggcctctgga cctgctggtc tgcactgaca gectgaaggg tctacaccct 



2464 



cggctcacct aagtgccctg tgctggttgc caggcgcaga ggggaggcca gccctgccct 2524 

caggacctgc ctgacctgcc agtgatgcca agagggggat caagcactgg cctctgcccc 2 58 4 

tcctccttcc agcacctgcc agagcttctc caggaggcca agcagaggct cccctcatga 2 644 

aggaagccat tgcactgtga acactgtacc tgcctgctga acagcctgcc cccgtccatc 2704 

catgagccag catccgtccg tcctccactc tccagcctct cccca 2749 



<210> 4 

<211> 554 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr Trp Leu 
15 10 15 



Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser lie Thr 
20 25 30 



Glu Glu 



